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The NTC soil scientists have a vested interest in this software and their involvement in the
development, testing, and implementation is critical to the success of the NASIS Interpretation
Subsystem and is strongly recommended. The following steps and processes are needed to
implement the NASIS Interpretation Subsystem.

Strategies for implementing of the NASIS Interpretation Subsystem are:

1. Develop, test, and initiate the Interpretation Criteria Module (ICM). The recommended team
of NSSC and NTC soil scientists will test the ICM by entering and maintaining the criteria in
Section 620 of the National Soil Survey Handbook. Probable time requirements to fully test and
implement the ICM are 1.5 to 2.0 staff months.

2. Develop, test, and initiate the Interpretation Generator Module (IGM). The recommended
team of NSSC and NTC soil scientists will test the IGM using current NSH interpretative criteria
and will compare the results against AMES MUIR based interpretation. At a minimum, initial
implementation must provide an emulation of current capabilities. Testing will require 3 to 6
staff months to insure that the IGM is functioning properly and that the interface between the
ICM and IGM is working properly.

3. Evaluating and documenting the test results will require 2 to 3 staff months and is the
responsibility of the NSSC/NTC testing and evaluation team. Team will compare NASIS
interpretative results with their respective MUIR interpretations. Further, the team will review
the outputs for consistency between the properties and criteria selected.

4. NASIS Interpretation Subsystem documentation and training are required to fully implement
the software at the state, regional, and production soil survey office. The NSSC/NTC team will
develop the software documentation with the assistance of NASIS Development Team, TISD.
Training is the responsibility of the NSSC/NTC team. Training delivery methods or schedules
are not yet developed.

Training Topics include but are not limited to:
A) Use of software.
B) Developing, testing, and authorizing an interpretation or its
criteria.
C) Boolean, if-then and soil horizon properties relationships
as applied to interpretive criteria.

5. The implementation of this software will require the development of policies and procedures
that will ensures consistent dissemination of soil data and interpretations across all organizational
levels. These policies and procedures should be the responsibility of the NSSC/NTC team and
should not be approved or implemented until the NASIS Interpretation Subsystem capabilities are
fully evaluated and understood.

HOW SHOULD BUSINESS AREA LOOK 5 TO 10 YEARS INTO THE FUTURE:

This section of the Draft Requirements Statement deals with future soil interpretation capabilities
and enhancements that are necessary to meet the expanding demands of the user. These future
capabilities and enhancements are:

1) GIS applications.

2) Comprehensive soil potential ratings.

3) Integration of external databases (i.e. plants, climate, and
resource management) into the interpretation process.

4) Application of advanced analysis techniques (i.e. fuzzy logic,
clustering, neural network analysis, and risk assessment).
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5) Establish proximity and adjacency relationship of interpretations.
6) Interpret site or map unit delineation data.

GIS application. In the future, Geographic Information System (GIS) will be used to develop,
test, and report (display) soil interpretations and potential ratings. GIS provides a change of
direction from the current tabular-based interpretive system to one that is based on spatial data.
Not only will this change enable soil scientist to analyze and display soil interpretations as we
now understand them, it will also integrate external ancillary databases into the interpretive
process and it will allow for the analysis of proximity and adjacency relationship of soils and soil
properties. Extensive analysis, development, and testing will be required prior to implementation
of this technology.

Comprehensive soil potential ratings. Soil potential ratings are developed, documented, and
maintained by the State Soil Scientist(s) and are applied to a specified state(s), MLRA, or local
soil survey area(s). The ability to produce soil potential ratings is limited in the initial release of
the NASIS Interpretation Subsystem. The constraint is a lack of databases that will support a true
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Future releases of the NASIS Interpretation Subsystem should provide support for interpretations
that consider the proximity and adjacency of soil map unit components and component horizons.

Interpret site or map unit delineation data. The NASIS Interpretation Subsystem relies on the
NASIS database for all its soil interpretive data inputs. A future requirement of the interpretive
subsystem is the ability to interpret site or delineation data collected by the user. Site data may be
accessed through the pedon database as soon as it becomes an integral part of NASIS. The
interpretation of a specific delineation however will require the user to input the interpretive data
directly into the interpretive subsystem. This will require the development of a data input routine
that is linked directly to the interpretation generator. This entry software already resides in FOCS
and with modification may be applicable to NASIS. A through analysis of this objective is
required before extensive resource are invested in its implementation.
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NASIS Generated Soil Interpretations: Strengths and Challenges--Steve
Lawrence, Assistant State Soil Scientist, Georgia

The National Soil Information System (NASIS) was established in 1994 as the tool for
managing soil survey data within the National Cooperative Soil Survey Program. NASIS
introduced several new concepts to the way we manage soil information, which in turn
affects the way we interpret the information, and how we convey this to others.

The new concepts created potential for improved soil information management and
interpretation. Subsequent challenges to implementation are associated with the potential.

Some of the new concepts relate to management of map unit and component information.
Map units can have an unlimited number of components and components can have an
unlimited number of layers (or horizons). Inclusions are now minor components.
Information can be stored for representative values, in addition to ranges of low and high.
Water tables, flooding, and ponding information is managed for each month,
individually. Many new data elements were added to the system. These conceptual
changes affect the way information is populated and managed in NASIS. Interpretations
are affected because interpretations are now generated directly from component data.

Some new concepts directly affect the manner in which soil information is interpreted.
Whenever possible, interpretive criteria are now based on actual soil properties, rather
than on classes or other interpretations. Interpretations are generated from actual
component data. Interpretive results are not edited; soil physical and chemical properties
are edited, or interpretive criteria are adjusted to achieve desired results. National
interpretations are "templates™ to use in creating regional or local interpretations.

Soil information management and interpretation capabilities have been strengthened
through these new concepts and features. Interpretations are now for actual component
properties, rather than conceptual entities. Therefore, we have better representation of
what is actually in the soil map unit. Interpretations stay current with soil properties and
interpretive criteria, and interpretations can be or adjusted or developed for regional or
local conditions or needs. Soil scientist most closely associated with and knowledgeable
of the soils information now have more input into the way the information is interpreted.

Challenges also exist. Some errors were created by conversion of data from the prior
system to the current system. Many new data elements that were added, and are used in
interpretations, are null and need to be populated. The magnitude of data population
needs is substantial. Consistent soil interpretations now depend on consistent data
population. The process of generating soil interpretations through NASIS is complex, and
documentation of criteria and changes to criteria is limited.

The concept of "generated interpretations” was introduced in 1996. NASIS exports

incorporating generated interpretations became available in 1999. In many areas, the use
of "legacy interpretations™ continued until November 2001, at which time SSURGO
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exports ceased to include them. As a result, many states only recently began evaluating
these NASIS generated interpretations.

Several efforts are underway at the national, regional, state, and project levels to
overcome some of the challenges. A National Soil Survey Interpretations Advisory
Group has been formed to analyze these issues and our soil interpretation process. A
major issue associated with the way "null data™ was interpreted has been resolved with
the introduction or "not rated" options into national interpretations. Many MLRA Offices,
State Offices, and Project Offices have evaluated national interpretations and have
revised them or created new ones to meet regional or local needs. Calculations have been
developed to assist in data population. Other data population efforts are continuing.

Digital soil surveys and the electronic Field Office Technical Guides will greatly increase
the utilization of our soil information and interpretations. Efforts to adequately populate
data should continue, along with efforts to evaluate, document, and refine interpretive
criteria. End users of interpretations, including NRCS field offices, university and other
cooperators, and the private sector can be of great value to improve our capability to
adequately interpret soil information. Communication between developers of soil
interpretations will greatly educe duplication of efforts and improve our technical
knowledge and abilities. Communication between developers of interpretations at all
levels and users of the interpretations will greatly enhance our efforts toward "Helping
People Understand Soils".
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Initial Evaluation of NASIS “null hedge” Interpretations and Other
Interpretation Activities---Darrell Kautz, SDQS-Databases, MO17,
Palmer, AK

1.

Original version of NASIS Interpretation Generator
o Generated ratings for all components
o Default values used for missing data elements for un- and under-populated
components
o primarily miscellaneous area, higher taxa, and minor components
o Default values often resulted in favorable ratings, i.e., “Suitable” or “Not limited”
o Interpretive maps created in Soil Data Viewer using generated ratings potentially
misleading
o Example: For Anchorage Area, Alaska, Knik Arm of Cook Inlet, which is
ocean, is displayed as “Not Limiting” for “Dwellings w/ Basements”

Latest version of NASIS Interpretation Generator and New “null hedge”
Functionality
e “Not Null And”, “Null Or”, and “Null Not Rated” hedges added to better handle
missing data elements
o Null hedges incorporated into national interpretations
o Interpretative maps created in Soil Data Viewer display “Not Rated” class
o Example: For Anchorage Area, Alaska, Knik Arm of Cook Inlet is how more
appropriately displayed as “Not Rated” for “Dwellings w/ Basements”

Performance of initial versions of selected “null hedge” interpretations against
different ‘vintages’ of NASIS data for Alaska
e Converted SSSD surveys
e Only updates since conversion — known conversion errors and national
model data elements
o Excessive/unacceptable number of components not rated
e Modern NASIS surveys
o New data or comprehensive updated converted SSSD data
o Depending on the interpretation, tests results varied
« all components rated except for miscellaneous area and some higher
taxa components
« every non-miscellaneous component not rated

Conclusions

o New “null hedge” interpretations applicable only with modern (new or updated)
NASIS surveys

« Initial versions of “null hedge” interpretations still in need of some ‘fine tuning’
o Problems with organic layers in both mineral soils and organic soils
e Problems with soils with permafrost

o Potentially, “null hedge” interpretations will provide complete control over which
components are rated and which are not
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“null hedge” interpretations and special INTERP reports in NASIS provide an
effective and powerful tool for data quality control

5. Certified interpretations for Alaska survey areas

Modern soil surveys — new “null hedge” interpretations or, as necessary, local

“null hedge” interpretations

Converted SSSD surveys that have not been updated — Ames legacy

interpretations

o NASIS generated interpretations never tested and validated

o Legacy interpretations validated and certified

o Legacy interpretations stored in NASIS and published interpretations in
complete agreement

6. Local version of SSURGOvV2 Access template

Fairly complex and involved process

o Necessary if state wants reports other than the national set

o Customization Guide available

Legacy interpretations

o Exported from NASIS and imported into the SSURGOvV2 Access template
e Local reports added to template for FOTG and field office use

Other reports in Alaska template

e Mapunit Description

o Local versions of selected national reports

7. Other recent interpretation activities

Develop data standards and NASIS report for displaying monthly soil moisture-
temperature profile
Develop data standards and reports for use of common (non-soils) names for
mapunits and components
o Target audience — non soil scientists and other non technical users
Create local hydric soils map in ArcView
o Based on query in SSURGOV2 Access template and ArvView SQL Connect
and Legend Editor functionality
o More refined categories that national hydric soils map in Soil Data Viewer
o <15, 151050, 50 to 85, and >85
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Case Study of Developing Soil Interpretations for Military--Edgar
Mersiovsky, Data Quality Specialist, MO-16, Little Rock, AR

During soil survey updates of Arkansas Army National Guard Bases, Camp Robinson
and Fort Chaffee, the NRCS was asked to develop soil interpretations for some military
operations. These interpretations are to help the military find new areas in planning
maneuvers and to help in resting others.

One of the soil interpretations was soil trafficability of military vehicles. We based the
soil interpretations on the information found in military manuals on soil trafficability and
maneuverability. We used the same rating classes based on the probability of the vehicle
or vehicles to make a pass through an area as described in the manuals. We used seven
vehicle classes that were supplied in the manual. Unified texture within a critical depth
for each of the vehicle classes was used to determine soil strength, stickiness, and
slipperiness. The minimum and maximum slope was determined using the vehicles specs
within each class. We added surface stoniness to the interpretation.

The personnel on the bases found this data useful when used with Soil Data Viewer.
While at the base, we worked with a group from Virginia Tech who were measuring
vegetative basal area. This data together with the soil trafficability data will help the
military plan maneuvers in seldom used areas on the base allowing overused areas to re-
vegetate. We also adapted other soil interpretations to fit their needs. The interpretations
for excavations for fighting positions were adapted from shallow excavations along with
depth requirements from military manuals. Some interpretations just needed a name
change as in the case of camping areas to bivouac areas. We relied on the military
manuals and standards for development of the soil interpretations more than field studies.
When opportunity arose, we were allowed to observe activity during wet periods to see if
the interpretations were accurate.
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Local Interpretation Generation Using NASIS--Susan B. Southard, Soil
Data Quality Specialist, MO-2, Davis, CA

California soils are highly managed and manipulated for many uses. Contrast the soil
information needed for growing over 250 different crops with information needed to
manage military desert training grounds. National parks, public recreation areas, national
forests, private timber production lands, water supply and urban living areas all demand
soils information that transcends the typical use of agronomic soil surveys. These uses all
require soils data and interpretations that focus on the preservation and sustainability of
the soil resource. They also involve air quality, water quality, water conservation and
human safety.

Using the interpretation generation tool in the National Soils Information System
(NASIS) the Pacific Southwest MLRA Office (MO2) has developed water management
interpretations that help conserve water and help prevent soil erosion. Five irrigation
designs were used to develop design-specific soil interpretations. The five designs
include graded border, level border, sprinkler, drip and furrow irrigation systems. The
1993 NSSH Irrigation Rating Guide was used as a template and a starting point for
developing criteria. The criteria were marked up by the NRCS state agronomist and by an
irrigation specialist from the University of California for each of the five design systems.
A corresponding interpretation was then developed in NASIS and tested on soils with
known performance under the different systems.

The Pacific Southwest MO has also developed rating classes that clarify the “restrictive
features” listed in the NSSH rating guides. The intent of the new rating classes is to
provide component level information to the soil scientist who is testing their
interpretations and database population. The rating classes provide more informative
reports and maps for the soil survey user. Some examples of MO2 rating classes are in
Table 1 below:

Table 1. Comparison of NSSH Restrictive Feature and MO2 Rating Classes

NSSH Restrictive Feature MO2 Rating Class
Flooding Flooding > = Occasional
Depth to Bedrock Depth to Bedrock 20-40"
Slope Slope > 35%

Too Clayey Clay > 40%
Too acid pH in surface < 4.5

The rating classes allow the soil scientist to quickly recognize either a mistake in their
soil data or an evaluation inconsistency. They also become familiar with the criteria
limits used in the interpretation. When a soil survey user reads the report they gain a
better understanding of the rating result and can use their professional judgment in

-54 -



USDA-Natural Resources Conservation Service
National State Soil Scientists Meeting, St. Joseph, Missouri
October 28-November 1, 2002

assessing the result. The rating classes use key words similar to the restrictive features,
they are defined in the pre-written material, the glossary and are displayed in a brief
summary footnote at the bottom of the NASIS-generated interpretation reports.

MO2 has also developed a system of documenting criteria with dated edits in the existing
framework of NASIS. The criteria documentation is in sync with the actual interpretation
design in NASIS. These “rule descriptions” can be generated directly from NASIS in
report form or displayed on screen when using the Customer Service Toolkit Soil Data
Viewer application (SDV). The SDV user always knows what criteria were used to
generate the result they see on the screen.

By using new NASIS and Soil Data Viewer tools MLRA office staff can provide
customized interpretations and soil survey information that is tailored to individual users.
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Draft Format for Documentation of Interpretation for Section 620
National Soils Handbook- Bob Nielsen, NSSC, Lincoln, NE

Three of four views

(Web based view not presented in this document)
View one:

Daily Cover for Landfill:

These soils are either partial or complete members of the set of soils that are limited for
use as "Daily Cover for Landfill" if one or more soil properties within 150 cm (60 inches)
of the soil surface are limiting.

Scope:

"Daily Cover for Landfill" interpretation is a tool for guiding the user in site selection for
the safe disposal of solid waste. The interpretation is applicable to both heavily
populated and sparsely populated areas. The ratings are for soils in their present
condition and do not consider present land use or mechanical alterations. The use of this
interpretive guide ("Daily Cover for Landfill") is important in site selection. Improper
site selection, design, or installation may cause contamination of ground water and
surface waters and may create health and environmental hazards. Potential hazards and
limitations may be reduced or eliminated by installing systems designed to overcome or
reduce the effects of the limiting soil properties.

Daily cover for landfill is the soil material that is applied daily to compacted solid waste
in an area sanitary landfill. The cover material is obtained offsite, transported, and spread
on the area. The required soil characteristics for both daily and final cover materials are
similar enough to share one rating.

Suitability of a soil for use as cover is based on properties that reflect workability and the
ease of digging and of moving and spreading the material over the refuse daily during
both wet and dry periods. Soils that are loamy or silty and that are free of stones are
better suited than other soils. Clayey soils may be sticky and difficult to spread, and
sandy soils may be subject to soil blowing. Slope affects the ease of excavation and of
moving the cover material. It also may affect the final configuration of the borrow area
and, thus, runoff, erosion, and reclamation.

The soils selected for daily cover for landfill should also be suitable for growing plants.
They should not contain significant amounts of substances that are toxic to plants, such as
a high content of sodium, salts, or lime. They should be thick enough over bedrock, a
cemented pan, or the water table so that material can be removed efficiently while
leaving a borrow area that can be revegetated. However, some damage to the borrow
area is expected and plant growth may not be optimum.

The interpretive rating is the maximum fuzzy membership value for the child rules that
comprise the "Daily Cover for Landfill" interpretation.
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Interpretive Child Rules:

Description | Property Summary Evaluation Restrictive
Feature

Depth to Evaluation uses: Depth to

bedrock 1. Depth to the top of bedrock

restricts the
constructio
n,
installation,
and
functioning
of the
installed
application.

the first restrictive
layer and,;

2. Restrictive feature
type is "bedrock
(lithic)" or "bedrock
(paralithic)"

Logic: Finds the top
depth of the first
restrictive layer where
restrictive type is
"bedrock (lithic)" or
"bedrock (paralithic)."”
Depth to restrictive
feature must be
synchronized with the
depth to the restrictive
feature horizon shown
in the horizon table.

Returns values for
low, high, and rv: each
has a single value.

This evaluation checks for the presence of
bedrock and if present evaluates bedrock
depth.

A soil can be a complete or partial member
of the set of soils that are limited by the
depth to bedrock and DEPTH TO
BEDROCK is the set's restrictive feature. If
the depth to bedrock is less than 100cm (40
inches), then the soil is a complete member
of the set. If the depth to bedrock is greater
than 100cm (40 inches) and less than 150cm
(60 inches) then the soil is a partial member
of the set. A soil that has bedrock at a depth
of more than 150cm (60 inches) is not a
member of the set.
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View two:

Subject: Interpretation NSSH Design -- FOR YOUR REVIEW AND COMMENT

AWM Land Application of Manure and Food Processing Waste:

If any condition specification is limiting then the rating is very limited for those

restrictive conditions.

If all condition specifications are neither limiting nor non-limited then the ratings are
either somewhat or slightly limited.

If all conditions are non-limiting then the rating is unlimited.

Condition Specifications

Restrictive General Specific
Condition
Limiting Non-Limiting
permafrost permanently frozen texture in lieu of is cpf jall other
or texture modifier is
pf
poor filter rapid saturated Ksat >_42 ptm sec™ Ksat < 14 ~tm sec™
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View three:

CURRENT NASIS REPORT CAPABILITIES:
Rule: ENG - Daily Cover for Landfill

Description:

These soils are either partial or complete members of the set of soils that are limited for
use as "Daily Cover for Landfill" if one or more soil properties within 150 cm (60 inches)
of the soil surface are limiting.

Scope:

"Daily Cover for Landfill" interpretation is a tool for guiding the user in site selection for
the safe disposal of solid waste. The interpretation is applicable to both heavily
populated and sparsely populated areas. The ratings are for soils in their present
condition and do not consider present land use or mechanical alterations. The use of this
interpretive guide ("Daily Cover for Landfill") is important in site selection. Improper
site selection, design, or installation may cause contamination of ground water and
surface waters and may create health and environmental hazards. Potential hazards and
limitations may be reduced or eliminated by installing systems designed to overcome or
reduce the effects of the limiting soil properties.

Daily cover for landfill is the soil material that is applied daily to compacted solid waste
in an area sanitary landfill. The cover material is obtained offsite, transported, and spread
on

the area. The required soil characteristics for both daily and final cover materials are
similar enough to share one rating.

Suitability of a soil for use as cover is based on properties that reflect workability and the
ease of digging and of moving and spreading the material over the refuse daily during
both wet

and dry periods. Soils that are loamy or silty and that are free of stones are better suited
than other soils. Clayey soils may be sticky and difficult to spread, and sandy soils may
be subject

to soil blowing. Slope affects the ease of excavation and of moving the cover material. It
also may affect the final configuration of the borrow area and, thus, runoff, erosion, and
reclamation.

The soils selected for daily cover for landfill should also be suitable for growing plants.
They should not contain significant amounts of substances that are toxic to plants, such as
a high content of sodium, salts, or lime. They should be thick enough over bedrock, a
cemented pan, or the water table so that material can be removed efficiently while
leaving a borrow area that can be re-vegetated. However, some damage to the borrow
area is expected and plant growth may not be optimum.
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The interpretive rating is the maximum fuzzy membership value for the child rules that
comprise the "Daily Cover for Landfill" interpretation.

Property Used: SOIL REACTION 1-1 WATER THICKEST LAYER IN DEPTH 25-
150cm
Data used: phltolh2o, hzdept, and hzdepb from component horizon table.
Considerations:
1. Calculated horizon thickness;
2. Horizon depth;
3. 1to 1 water pH.

Logic: Finds the value of soil reaction (pH) for the thickest horizon in the depth
range 10" to 72" (25-180 cm).

Evaluation Used: Soil reaction 25-150cm thickest layer
This evaluation is crisp and checks the pH of the thickest layer between 25 and 150 cm
(10 to 60 inches).

The soil is a member of the set of soils that are
too acid if the pH of the thickest layer between 25
and 150 cm is less than or equal to 3.5. The soil
is not a member of the set of soils that are too
acid if the thickest layer pH is greater than 3.5.

Impact of Child Rule: Acid < 3.5 Thickest Layer 10
to 60 inches

Soil with high acidity in the thickest layer have

an acidity limitation. When this layer is used as
daily cover for landfill re-vegetation and
vegetative growth is inhibited. Measures that
reduce acidity will be required to achieve optimum
growth.

Property Used: CALCIUM CARBONATE THICKEST LAYER IN DEPTH
25, >150CM
Data used: hzdept_r, hzdepb_r, caco3_I, caco3_h and caco3_r from the
component and component horizon tables.
Considerations:
1. Calculated horizon thickness;
2. Horizon depth;
3. Percent Calcium Carbonate.
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Logic: Finds the value of Calcium Carbonate Equivalent for the thickest horizon
that has any portion in the depths 25" to 60" (25 to 150 cm) or to a restrictive layer.
Portions outside the depth range are not considered in the horizon thickness.

Returns values for low, high, and rv: normally each has a
single value; if horizons tie for thickest, a value will
be returned for each.

Evaluation Used: CaCO3 >40 25, >150cm Thickest Layer

This evaluation is crisp and checks the calcium
carbonate percentage of the thickest layer between
25 and more than 150 cm.

The soil is a member of the set of soils that have
high CaCO3 content if the thickest layer has a
calcium carbonate content of more than 40%. The
soil is not a member of this set if the calcium
carbonate content of the thickest layer is 40% or
less.

Impact of Child Rule: CACO3 > 40% in the Thickest
Layer 25 to 150cm

Soils with high calcium carbonate content in the
thickest layer may limit vegetative growth of some
plant species. Plants that are not sensitive to

high calcium carbonate should be selected for re-
vegetation and phosphorus fertilization will
probably be need for optimum plant growth.

Property Used: TAXONOMIC MINERALOGY CLASS
Data used: taxonomic_family_mineralogy from the
component_tax_fam_mineralogy table.

Consideration:

1. Taxonomic mineralogy family.

Logic: Finds the mineralogy family class for the component and returns the name as
the rv.

Evaluation Used: Taxonomic Mineralogy Exclusion -
Kaolinitic (nssc)

This evaluation is crisp and checks taxonomic
mineralogy class.
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The soil is a member of the set of soils that have
low shrink swell if the taxonomic mineralogy class
matches kaolinitic. This evaluation is usually
grouped with other evaluations to interpret the
soil's response when the soil either is or is not a
member of the set of soil that are kaolinitic.

Property Used: USDA TEXTURE THICKEST LAYER IN DEPTH 25-
150cm

Data used: texcl, hzdept_r, hzdepb_r, and rvindicator

from component, chorizon, and chtexturegrp tables.
Considerations:

. Calculated horizon thickness;

2. Horizon depth;

3. USDA texture class

4. USDA texture class rv flag set.

-

Logic: Finds the USDA texture of the soil horizons
between 25 and 150cm where the texture rv is set to yes
else the first texture listed is selected. The
representative or first texture for each horizon is
returned as an array of textures with are reported as rv
values.

Portions outside the depth range are not considered in
the horizon thickness.

Evaluation Used: USDA Texture-Mod Clayey 25-150cm,
Thickest Layer

This evaluation is crisp and checks USDA texture
class of the thickest horizon and above any
restrictive layer.

The soil is a member of the set of soils that are
considered moderately clayey if the udsa texture of
the thickest horizon matches SICL, CL, or SC.

Property Used: USDA TEXTURE THICKEST LAYER IN DEPTH 25-
150cm

Data used: texcl, hzdept_r, hzdepb_r, and rvindicator

from component, chorizon, and chtexturegrp tables.
Considerations:
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1. Calculated horizon thickness;
2. Horizon depth;

3. USDA texture class

4. USDA texture class rv flag set.

Logic: Finds the USDA texture of the soil horizons
between 25 and 150cm where the texture rv is set to yes
else the first texture listed is selected. The
representative or first texture for each horizon is
returned as an array of textures with are reported as rv
values.

Portions outside the depth range are not considered in
the horizon thickness.

Evaluation Used: USDA Texture-Very Clayey 25-150cm,
Thickest Layer

This evaluation is crisp and checks USDA texture
class of the thickest horizon and above any
restrictive layer.

The soil is a member of the set of soils that are
considered very clayey if the udsa texture of the
thickest horizon matches SIC, or C .

Property Used: TAXONOMIC GREAT GROUP

Data used: taxgrtgroup from the component table.
Consideration:
1. Taxonomic Great Group.

Logic: Finds the great group name for the component
and returns the name as the rv.

Evaluation Used: Taxonomic Great Group - *torr*

This evaluation is crisp and checks taxonomic
classification.

The soil is a member of the set of soils that

are considered dry if it the taxonomic great
groups matches "torr”. This evaluation is
usually grouped with other evaluations with the
intent to evaluate the soil's moisture regime
because taxonomic moisture regime is generally
an unpopulated field.
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Property Used: TAXONOMIC ORDER

Data used: taxorder from component table.
Consideration:
1. Taxonomic order.

Logic: Finds the taxonomic order for the component
and returns the name as the rv.
Evaluation Used: Taxonomic Order - aridisol

This evaluation is crisp and checks taxonomic
classification.

The soil is a member of the set of soils that

are considered dry if the taxonomic order
matches aridisols. This evaluation is usually
grouped with evaluations for aridic subgroups
and the *torri* great groups to determine if the
soil is in a dry moisture regime.

Property Used: TAXONOMIC SUBGROUP

Data used: taxsubgrp from component table.
Consideration:
1. Taxonomic subgroup.

Logic: Finds the taxonomic subgroup for the
component and returns the name as the rv.

Evaluation Used: Taxonomic SubGroup - aridic

This evaluation is crisp and checks taxonomic
classification.

The soil is a member of the set of soils that
are considered dry if the taxonomic subgroup
matches "aridic”. This evaluation is usually
grouped with evaluations for *torri* great
groups and the order aridisols to determine if
the soil is in a dry moisture regime.

Impact of Child Rule: Not Aridic
This rule provides for addition of the

statement "AND NOT ARIDIC". It is used when
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arid conditions modify or temper the affect a
specified soil interpretive property has on the
interpretation. Arid conditions are determined
by the soil taxonomic classification.

Impact of Child Rule: Clayey 25 to 150cm (10 to 60
inches)

Soils with high clay content effect excavation,
soil manipulation, compaction, and vegetative
growth. Textures of cl, sicl, and sc are rated as
moderately clayey and have a lesser effect on
excavation, soil manipulation, compaction, and
vegetative growth. Textures of sic and c are rated
as too clayey. If clay mineralogy is kaolinitic
then the potential restrictive nature of the soil
is less and the restrictive rating is reduced by
0.5 or if the soil is in an aridic moisture regime
then clay content is not a restrictive feature.

Property Used: FRAGMENTS 2mm-<75mm WT. AVE. 0-150cm

Data used: hzdept_r, sievenol10 I, sievenol0 _h,
sievenol0_r, frag3to10 I, frag3to10_h, frag3to10 r,
fraggt10 I, fraggtl0_h and fraggtl0_r from the
component, component horizon, and component restrictions
tables.

Considerations:

1. Depth to the top of the first restrictive
layer;

2. Horizon depth;

3. Percent Passing the 10# sieve and

4. Percent coarse fragments > 3 inches.

Logic: Finds the rv weighted average of rock fragments
of size 2mm to <75mm in all horizons above a

restrictive layer or within 150cm of the surface. Uses
sieve and rock percents from the Horizon table. Selects
depth from horizons whose upper depth above a restrictive
layer is within the 0 to 150 cm depth. For horizons
extending below 150 cm, the weighted average may be
biased.

The 2mm to <75mm fragments are represented by the percent
retained on the #10 sieve (100 - #10). This is adjusted
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for stones by multiplying it times the fraction less than
75mm (1 - (Rock 3-10 + Rock >10)/100).

Returns values for low, high, and rv: each has a single
value.

Evaluation Used: Fragments 2mm-<75mm in 0-150cm

This evaluation checks for the weighted average of
gravel size particles between 0 and 150cm.

A soil can be a complete or partial member of the

set of soils that are limited by the presence of

gravel sized particles and GRAVEL CONTENT is the
set's restrictive feature. If the content of gravel

size particles is greater than 50%, then the soil is

a complete member of the set. If the content of

gravel size particles is greater then 25% and less

then 50% then the soil is a partial member of the

set. A soil that has content of gravel size

particles less then 25% is not a member of the set.

Impact of Child Rule: Fragments 2 to 75mm Wt. Ave.
to 60"

Soils with high gravel content effect soil
percolation, water holding capacity, and strength
which restricts the construction, installation, and
functioning of the installed application.

Property Used: UNIFIED THICKEST LAYER 25-180cm
Data used: hzdept_r, hzdepb_r, unifiedcl, rvindicator
from component, component horizon, and component horizon
unified tables.

Considerations:

1. Calculated horizon thickness;

2. Horizon depth;

3. Unified class

4. Unified rv flag set.

Logic: Finds the first or rv Unified class of the soil
horizons between 25 and 180cm where the Unified class rv
IS set to yes else the first Unified class listed is

selected. The representative or first Unified class for
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each horizon is returned as an array of classes with are
reported as rv values.

Low and high contain all values, and rv contains only
those rows whose unified classification is oh, mh, ch, or
ol all other rv values are null.

Portions outside the depth range are not considered in
the horizon thickness.

Evaluation Used: Unified (Organic 25 to 150cm (10-
60"))

This evaluation is crisp and checks UNIFIED class by
horizon and above any restrictive layer.

The soil is a member of the set of soils that have
high organic matter content if the UNIFIED class of
any horizon matches PT.

Impact of Child Rule: Humus Between 25 to 150cm (10
to 60")

Excess humus restricts or reduces manipulation,
stability, and workability of the soil material.

Property Used: FRAGMENTS > 75mm Wt. Ave. 0-180cm

Data used: hzdept_r, hzdepb_r, frag3to10 I, frag3to10_h,
frag3to10 _r, fraggt10 I, fraggt10_h and fraggt10_r from
the component, component horizon, and component
restrictions tables.

Considerations:

1. Depth to the top of the first restrictive
layer;

2. Horizon depth;

3. Percent coarse fragments > 3 inches.

Logic: Finds the weighted average percentage of rock
fragments of size greater than 75mm in the horizons above
a restrictive feature or from 0 to 180 cm deep. Uses the
rock percents from the Horizon table.

To compute a weighted average, the sum of rock > 75mm
for each horizon is multiplied by the horizon thickness,
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then averaged over all horizons above a restrictive
feature or to 150cm.

Returns values for low, high, and rv: each has a single
value.

Evaluation Used: Fragments >75mm in 0-180cm

This evaluation checks for the weighted average of
rock size fragments between 0 and 180cm.

A soil can be a complete or partial member of the

set of soils that are limited by the presence of

rock sized fragments and CONTENT OF LARGE STONES is
the set's restrictive feature. If the content of

rock size fragments is greater than 50%, then the

soil is a complete member of the set. If the

content of rock size fragments is greater then 25%

and less then 50% then the soil is a partial member

of the set. A soil that has content of rock size

fragments less then 25% is not a member of the set.

Impact of Child Rule: Large Stones (Fragments >75mm
Wt. Ave. to 60")

Soils with high rock fragment content effect soil
percolation, water holding capacity, and strength
which restricts the construction, installation, and
functioning of the installed application.

Property Used: PERMEABILITY THICKEST LAYER IN DEPTH 25-
150cm

Data used: hzdept_r, hzdepb_r, ksat_I, ksat_h and ksat_r
from the component and component horizon tables.
Considerations:
1. Depth to the top of the first restrictive
layer;
2. Horizon depth and
3. Horizon permeability (Ksat).

Logic: Finds the value of permeability (K-Sat) for the
thickest horizon above any restrictive layer that has any
portion in the depths 10" to 60" (25 to 150 cm).
Portions outside the depth range are not considered in
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the horizon thickness.

If a restrictive layer is present then the component
restrictive data mush be populated with restrictive
feature kind and depth.

Returns values for low, high, and rv: normally each has a
single value; if horizons tie for thickest, a value will
be returned for each.

Evaluation Used: Percolation Layer Thickness (>
14um/sec) 25 to 150cm

This evaluation checks for the permeability of the
thickest layer above any restrictive feature between
25 and 150cm.

A soil can be a complete or partial member of the
set of soils that are limited by high permeability
and SEEPAGE is the set's restrictive feature. If
permeability of the thickest layer is greater than
42 micrometers/second then the soil is a complete
member of the set. If permeability of the thickest
layer is greater then 14 and less then 42
micrometers/second then the soil is a partial member
of the set. A soil that has permeability of the
thickest layer less then 14 micrometers/second is
not a member of the set.

Impact of Child Rule: Percolation Thickest Layer (>
14 um/sec) 10 to 60 Inches

When the thickest soil horizon's Ksat is high then
the rate of water movement through these materials
is high and seepage and/or leaching is an
environmental, health, and performance concern.

Property Used: USDA TEXTURE IN-LIEU-OF "Permafrost"
Data used: lieutex from component horizon texture table.
Consideration:
1. Terms used in lieu of texture.
Logic: Finds the terms used in lieu of texture for all

horizons. If for any horizon the term used in lieu of is
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"cpf" then the rv output is set to "cpf".
Evaluation Used: Permafrost (Consolidated) InLieuOf

This evaluation is crisp and checks for the presence
of Permafrost.

The soil is a member of the set of soil that have
permafrost limitation if terms_used_in-
lieu_of texture equal "cpf" for any horizon.

Property Used: USDA TEXTURE MODIFIER "Frozen"

Data used: texmod from component horizon texture modifier
table.

Consideration:

1. Texture modifier.

Finds the textural modifiers for all horizons. If for
any horizon the textural modifier is "pf" then the rv
output is set to "pf".

Evaluation Used: Permafrost (Permanently Frozen)
Modifier

This evaluation is crisp and checks for the presence
of Permafrost.

The soil is a member of the set of soil that have
permafrost limitation if texture_maodifier equals
"pf" for any horizon.

Property Used: DEPTH TO PERMAFROST

Data used: resdept and reskind from component restriction
table.

Reports the top depth of the first restrictive layer
where kind equal "permafrost".

Evaluation Used: Shallow to Permafrost (50 to 100cm
(20 to 40™))

This evaluation checks for the presence of

permafrost and if present evaluates permafrost
depth. The component data are check for
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restriction_kind = "permafrost” and
restriction_depth_to_top is evaluated.

A soil can be a complete or partial member of the

set of soils that are limited by the depth to
permafrost and PERMAFROST is the set's restrictive
feature. If the depth to permafrost is less than 50

cm (20 inches), then the soil is a complete member
of the set. If the depth to permafrost is greater

than 50 cm (20 inches) and less than 100 cm (40
inches) then the soil is a partial member of the

set. A soil that has permafrost at a depth of more
than 100 cm (40 inches) is not a member of the set.

Impact of Child Rule: Permafrost

Permafrost (permanently frozen soil layer)
restricts or effects excavation, manipulation,
transport, stability, and workability of the soil
material.

Property Used: PONDING DURATION

Data used: ponddurcl from component month table.
Considerations:
1. Ponding duration.

Logic: Finds the ponding duration classes for all
months.

Returns values for low, high, and rv: each has a single
value.

Evaluation Used: Ponding Duration > Very Brief

This evaluation is crisp and checks for a ponded
condition at the soil surface.

The soil is a member of the set of soils that have a

ponding limitation if the ponding_duration_class in

any month is equal to "VERY BRIEF", "BRIEF", "LONG"
or "WVERY LONG". The soil is not a member of the set

of soils that have a ponding limitation if the
ponding_duration_class in all months is NULL.
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Property Used: PONDING FREQUENCY

Data used: pondfreqcl from component month table.
Considerations:
1. Ponding frequency.

Logic: Finds the ponding frequency classes for all
months.

Returns values for low, high, and rv: each has a single
value.

Evaluation Used: Ponding Frequency None

This evaluation is crisp and checks for a ponding
frequency equal to NONE.

The soil is a member of the set of soils that are

not ponded if the ponding_frequency_class in all
months is equal to "NONE" or NULL. The soil is not
a member of the set of soils that are not ponded if

the ponding_frequency_class in ANY month is not
"NONE" or is NULL.

Impact of Child Rule: Ponded > 4 hours

Ponding is the condition where standing water is on
the soil surface for a period of time. Soils that
pond have wetness restrictions that limit the
installation and function of most landuse
applications.

Property Used: SALINITY MAXIMUM IN DEPTH 25-150cm

Data used: hzdept_r, hzdepb_r, ec_I low, ec_h high and
ec_r rv from the component and component horizon tables.
Considerations:
1. Hoizon depth
2. EC - (electrical conductivity)

Logic: Finds the highest value of salinity (electrical

conductivity) for horizons that have any portion in the
depth range 10" to 60" (25-150 cm).
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Returns values for low, high, and rv: each has a single
value.

Evaluation Used: Salinity, EC >16mmhos, 25-150cm

This evaluation is crisp and checks the maximum EC
(salinity) between 25 and 150 cm.

The soil is a member of the set of soils that have
high EC if the maximum salinity is more than 16
mmhos/cm. The soil is not a member of this set if
the salinity is 13 mmhos/cm or less.

Property Used: TAXONOMIC GREAT GROUP

Data used: taxgrtgroup from the component table.
Consideration:
1. Taxonomic Great Group.

Logic: Finds the great group name for the component
and returns the name as the rv.

Evaluation Used: Taxonomic Great Group - *torr*

This evaluation is crisp and checks taxonomic
classification.

The soil is a member of the set of soils that

are considered dry if it the taxonomic great
groups matches "torr". This evaluation is
usually grouped with other evaluations with the
intent to evaluate the soil's moisture regime
because taxonomic moisture regime is generally
an unpopulated field.

Property Used: TAXONOMIC ORDER
Data used: taxorder from component table.
Consideration:

1. Taxonomic order.

Logic: Finds the taxonomic order for the component
and returns the name as the rv.

Evaluation Used: Taxonomic Order - aridisol
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This evaluation is crisp and checks taxonomic
classification.

The soil is a member of the set of soils that

are considered dry if the taxonomic order
matches aridisols. This evaluation is usually
grouped with evaluations for aridic subgroups
and the *torri* great groups to determine if the
soil is in a dry moisture regime.

Property Used: TAXONOMIC SUBGROUP

Data used: taxsubgrp from component table.
Consideration:
1. Taxonomic subgroup.

Logic: Finds the taxonomic subgroup for the
component and returns the name as the rv.

Evaluation Used: Taxonomic SubGroup - aridic

This evaluation is crisp and checks taxonomic
classification.

The soil is a member of the set of soils that
are considered dry if the taxonomic subgroup
matches "aridic”. This evaluation is usually
grouped with evaluations for *torri* great
groups and the order aridisols to determine if
the soil is in a dry moisture regime.

Impact of Child Rule: Not Aridic

This rule provides for addition of the

statement "AND NOT ARIDIC". Itis used when
arid conditions modify or temper the affect a
specified soil interpretive property has on the
interpretation. Arid conditions are determined
by the soil taxonomic classification.

Impact of Child Rule: Salinity (EC > 16mmhos), not
Aridic

Soils with high salinity and not in aridic moisture
regimes have reduced available water capacity which
restrict plan growth and re-establishing vegetation
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in disturbed area.

Property Used: DEPTH TO BEDROCK

Data used: reskind and resdept lieutex from the
component restrictions table.

Considerations:

1. Depth to the top of the first restrictive
layer and;

2. Restrictive feature type is "bedrock
(lithic)™ or "bedrock (paralithic)"

Logic: Finds the top depth of the first restrictive
layer where restrictive type is "bedrock (lithic)" or
"bedrock (paralithic).” Depth to restrictive feature
must be synchronized with the depth to the restrictive
feature horizon shown in the horizon table.

Returns values for low, high, and rv: each has a single
value.

Evaluation Used: Shallow to Bedrock (100 to 150 cm
(40 to 60"))

This evaluation checks for the presence of bedrock
and if present evaluates bedrock depth.

A soil can be a complete or partial member of the
set of soils that are limited by the depth to

bedrock and DEPTH TO BEDROCK is the set's
restrictive feature. If the depth to bedrock is

less than 100cm (40 inches), then the soil is a
complete member of the set. If the depth to bedrock
is greater than 100cm (40 inches) and less than
150cm (60 inches) then the soil is a partial member
of the set. A soil that has bedrock at a depth of
more than 150cm (60 inches) is not a member of the
set.

Impact of Child Rule: Shallow to Bedrock 100 - 150
cm

The depth to bedrock limits the volume of material

suitable for use as landfill cover. Soils that are
shallow are also difficult to reclaim and re-
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vegetated.

Property Used: DEPTH TO CEMENTED PAN

Data used: reskind and resdept lieutex from the
component restrictions table.

Considerations:

1. Depth to the top of the first restrictive
layer and;

2. Restrictive feature type is "fragipan”,

"duripan”, "petrocalcic”, "ortstein", or "petrogypsic"

Logic: Finds the top depth of the first restrictive

layer where restrictive type is "fragipan”, "duripan”,
"petrocalcic”, "ortstein”, or "petrogypsic”. Depth to
restrictive feature must be synchronized with the depth
to the restrictive feature horizon shown in the horizon
table.

Returns values for low, high, and rv: each has a single
value.

Evaluation Used: Shallow to Cemented Pan (100 to
150cm (40 to 60™))

This evaluation checks for the presence of cemented
pan and if present evaluates the depth to the
restrictive feature.

A soil can be a complete or partial member of the
set of soils that are limited by the depth to

cemented pan and DEPTH TO CEMENTED PAN is the set's
restrictive feature. If the depth to cemented pan

is less than 100cm (40 inches), then the soil is a
complete member of the set. If the depth to
cemented pan is greater than 100cm (40 inches) and
less than 150cm (60 inches) then the soil is a

partial member of the set. A soil that has cemented
pan at a depth of more than 150cm (60 inches) is not
a member of the set.

Impact of Child Rule: Shallow to Cemented Pan 100 -
150 cm

Depth to cemented pan restricts the construction,
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installation, and functioning of the installed
application.

Property Used: SLOPE

Data used: slope_I low, slope_h high, slope_r rv from the
component table.

Finds the component slope.

Returns values for low, high and rv: each has a single
value.

Evaluation Used: Slopes <8 to >15%
This evaluation checks slope.

A soil can be a complete or partial member of the
set of soils that are too steep and SLOPE is the
set's restrictive feature. If the slope is greater

than 15 percent, then the soil is a complete member
of the set. If slope is greater than 8 percent and
less than 15 percent then the soil is a partial
member of the set. A soil that has slope less than

8 percent is not a member of the set.

Impact of Child Rule: Slope 8 to > 15%

Steep slopes impede trafficability of heavy
machinery and reclamation of borrow sites.

Property Used: SODIUM ADSORPTION RATIO MAXIMUM IN DEPTH
25-150cm

Data used: hzdept_r, hzdepb_r, sar_I low, sar_h high and
sar_r rv from the component and component horizon tables.
Consideration:
1. SAR - (sodium adsorption ratio)

Logic: Finds the highest value of sodium adsorption
ratio for horizons that have any portion in the depth
range 10" to 60" (25-150 cm).

Returns values for low, high, and rv: each has a single
value.
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Evaluation Used: SAR Maximum in depth 25-150cm

This evaluation is crisp and checks the maximum SAR
(sodium adsorption ratio) between 25 and 150 cm.

The soil is a member of the set of soils that have
high SAR if the maximum sodium adsorption ratio is
more than 13. The soil is not a member of this set

if the sodium adsorption ratio is 13 or less.

Property Used: TAXONOMIC GREAT GROUP

Data used: taxgrtgroup from the component table.
Consideration:
1. Taxonomic Great Group.

Logic: Finds the great group name for the component
and returns the name as the rv.

Evaluation Used: Taxonomic Great Group - *torr*

This evaluation is crisp and checks taxonomic
classification.

The soil is a member of the set of soils that

are considered dry if it the taxonomic great
groups matches "torr". This evaluation is
usually grouped with other evaluations with the
intent to evaluate the soil's moisture regime
because taxonomic moisture regime is generally
an unpopulated field.

Property Used: TAXONOMIC ORDER
Data used: taxorder from component table.
Consideration:

1. Taxonomic order.

Logic: Finds the taxonomic order for the component
and returns the name as the rv.

Evaluation Used: Taxonomic Order - aridisol

This evaluation is crisp and checks taxonomic
classification.
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The soil is a member of the set of soils that

are considered dry if the taxonomic order
matches aridisols. This evaluation is usually
grouped with evaluations for aridic subgroups
and the *torri* great groups to determine if the
soil is in a dry moisture regime.

Property Used: TAXONOMIC SUBGROUP

Data used: taxsubgrp from component table.
Consideration:
1. Taxonomic subgroup.

Logic: Finds the taxonomic subgroup for the
component and returns the name as the rv.

Evaluation Used: Taxonomic SubGroup - aridic

This evaluation is crisp and checks taxonomic
classification.

The soil is a member of the set of soils that
are considered dry if the taxonomic subgroup
matches "aridic”. This evaluation is usually
grouped with evaluations for *torri* great
groups and the order aridisols to determine if
the soil is in a dry moisture regime.

Impact of Child Rule: Not Aridic

This rule provides for addition of the
statement "AND NOT ARIDIC". Itis used when
arid conditions modify or temper the affect a
specified soil interpretive property has on the
interpretation. Arid conditions are determined
by the soil taxonomic classification.

Impact of Child Rule: Sodium, not Aridic

Soils with high sodium adsorption ratio and not in
aridic moisture regimes have the potential to

restrict plan growth and re-establishing vegetation
in disturbed area.

Property Used: TAXONOMIC MINERALOGY CLASS
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Data used: taxonomic_family_mineralogy from the
component_tax_fam_mineralogy table.
Consideration:
1. Taxonomic mineralogy family.

Logic: Finds the mineralogy family class for the
component and returns the name as the rv.

Evaluation Used: Taxonomic Mineralogy Exclusion -
Kaolinitic (nssc)

This evaluation is crisp and checks taxonomic
mineralogy class.

The soil is a member of the set of soils that have
low shrink swell if the taxonomic mineralogy class
matches kaolinitic. This evaluation is usually
grouped with other evaluations to interpret the
soil's response when the soil either is or is not a
member of the set of soil that are kaolinitic.

Property Used: UNIFIED THICKEST LAYER 25-180cm

Data used: hzdept_r, hzdepb_r, unifiedcl, rvindicator
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Evaluation Used: Unified 25-180cm for packing

This evaluation is crisp and checks UNIFIED class of
the thickest layer within a depth of 25 to 180cm.

The soil is a member of the set of soils that are
hard to pack if the UNIFIED class of the thickest
layer matches MH, OL, OH, or CH.

Impact of Child Rule: Soil Materials for Packing,
Unified and Kaolinitic

Soil's are HARD TO PACK if they have either
Kaolinitic mineralogy or that are in Unified
classes mh, ol, oh, or mineralogy.

Property Used: USDA TEXTURE THICKEST LAYER IN DEPTH 25-
180cm

Data used: texcl, hzdept_r, hzdepb_r, and rvindicator
from component, chorizon, and chtexturegrp tables.
Considerations:
1. Calculated horizon thickness;
2. Horizon depth;
3. USDA texture class
4. USDA texture class rv flag set.

Logic: Finds the USDA texture of the soil horizons
between 25 and 180cm where the texture rv is set to yes
else the first texture listed is selected. The
representative or first texture for each horizon is
returned as an array of textures with are reported as rv
values.

Portions outside the depth range are not considered in
the horizon thickness.

Evaluation Used: Mod sandy USDA Textures - thickest
layer in 25-180cm

This evaluation is crisp and checks USDA texture
class of the thickest horizon and above any
restrictive layer.

The soil is a member of the set of soils that are
considered moderately sandy if the udsa texture of
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the thickest horizon matches LCOS, LS, LFS, or VFS.

Property Used: USDA TEXTURE THICKEST LAYER IN DEPTH 25-
180cm

Data used: texcl, hzdept_r, hzdepb_r, and rvindicator

from component, chorizon, and chtexturegrp tables.
Considerations:

. Calculated horizon thickness;

2. Horizon depth;

3. USDA texture class

4. USDA texture class rv flag set.

-

Logic: Finds the USDA texture of the soil horizons
between 25 and 180cm where the texture rv is set to yes
else the first texture listed is selected. The
representative or first texture for each horizon is
returned as an array of textures with are reported as rv
values.

Portions outside the depth range are not considered in
the horizon thickness.

Evaluation Used: Sandy USDA Textures - thickest
layer in 25-180cm

This evaluation is crisp and checks USDA texture
class of the thickest horizon and above any
restrictive layer.

The soil is a member of the set of soils that are
considered sandy if the udsa texture of the thickest
horizon matches COS, S, FS, or SG.

Impact of Child Rule: Thickest Sand Layer 10 to 72
inches.

If the USDA texture of the thickest layer within
180 inches of the soil surface is sandy, then the
texture of the thickest layer is a restrictive
feature.

Property Used: HIGH WATER TABLE DEPTH MINIMUM

Data used: soimoistdept_I, soimoistdept_h and
soimoistdept_r from component month, and component soil
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moist tables

Considerations:

1. Depth to the top of the soil moisture layer
where

2. soil moisture status is either wet or
saturated.

Logic: Finds the top depth of the first layer where soil
moisture layer status is wet or saturated during any
month.

Returns values for low, high, and rv: each has a single
value.

Evaluation Used: Wet, Ground Water Near Surface (45
- 105cm)

This evaluation checks for the presence of a water
table and if present evaluates water table depth.

A soil can be a complete or partial member of the
set of soils that are limited by the depth to water
table and DEPTH to SATURATED ZONE is the set's
restrictive feature. If the depth to water table is
less than 45cm (18 inches), then the soil is a
complete member of the set. If the depth to water
table is greater than 45cm (18 inches) and less than
105cm (42 inches) then the soil is a partial member
of the set. A soil that has water table at a depth

of more than 105cm (42 inches) is not a member of
the set.

Impact of Child Rule: Wet, Ground Water Near the
Surface (45 - 100cm)

The shallow depth to water table limits the volume
of material suitable for use as landfill cover.

Soils that are shallow to water are also difficult

to reclaim and revegetated and contamination of
ground water and surface waters may create health
and environmental hazards.
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Use of Soil Interpretations on the Yakama Nation-- Dr. Stephen G.
Wangemann, BIA-Resource Soil Scientist, Washington

The Yakama Nation is located in south central Washington State and was established by
the Treaty of 1855 which was ratified by the Senate of the United States on March 8,
1859. The reservation proper consists of approximately 1.3 million acres. Fishing,
hunting and gathering still play an important role in the traditional and spiritual lives of
the people of the Yakama Nation but modern agriculture, forestry, and range
management have also been promoted.

The forested area consists of 613,201 acres. It is subdivided into the commercial general
forest, wildlife winter habitat, the watershed reserve, the primitive area, old growth, and
other special use areas. The shrub step rangelands, forest fringe areas, and forest
openings occupy an additional 456,000 acres. The commercial agricultural area is
located primarily on the valley floor of the lower Yakima Valley. All commercial crops
are irrigated, with the exception of some naturally sub-irrigated pasture. The Wapato
Irrigation project has the capability of delivering water to over 141,000 acres of cropland
with a designated water right. In addition they also provide some rental water to users
within the reservation without a water right designation. The value of non-forest
agricultural crops grown on the reservation exceeds 100 million dollars annually. The
value of forest products exceeds 40 million dollars annually.

The soil survey of the irrigated area was published in 1976 from data that was collected
in the late 1960’s. This survey is used extensively as a basic resource document to
address the many land use issues of the Yakama Nation in the irrigated area. The survey
however, has been declared out-of-date by the Natural Resource Conservation Service
and is in need of updating in order to keep pace with resource planning needs.
Interpretations relating to the use of soil survey on the Yakama Nation take many forms
but central to broad planning is the use of thematic maps. Attributes are generally
derived or modified from existing survey data. They are then placed into a database,
other than NASIS, to be linked to the tribes GIS which is Arcinfo driven. The
reservation is divided into two National Cooperative Soil Survey areas. It envisioned,
after the completion these soil surveys that NASIS will be populated and the tribe will
draw on that data for future planning.

Some current uses of the survey include, but are definitely not limited to, burned area
rehabilitation, reclamation of saline-sodic soils, and forest harvest effects resource
mitigation measure development. Examples of thematic maps provided to
Interdisciplinary Team (IDT) members for forest harvest projects include soils by
Available Water Holding Capacity, Soils by Drainage Class, and Soils by Depth Class.
IDT members include silviculturists, wildlife and fisheries biologists, road engineers,
cultural resource specialists, and hydrologists. Each thematic map, in addition to the soils
theme, provides the user with location coordinates, major roads, and hydrography. The
maps provide valuable soil information which, is used to expedite the planning process.
They also become part of the permanent record of each environmental assessment
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required by the provisions of the National Environmental Policy Act (NEPA) for each
logging unit.

The Yakama Nation is moving into the future with a strong desire to protect resources
and maintain its unique identity and connection with traditional and cultural values. In
order to do this it has instituted integrated resource management planning and maintains a
competent natural resource technical staff. The soil survey has been recognized as one of
the primary resource documents required to support informed long range planning
decisions.
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Testing and Evaluating Soil Interpretation Criteria--Joyce M Scheyer,
NSSC, Lincoln, NE

Summary and Recommendations of NSSC Criteria Committee

Our team was appointed to address a Soil Survey Division Priority. Our assignment
is a response in part to comments received by NSSC from states and other users
concerning difficulties in understanding and using the interpretations as they currently
exist. Our recommendations will form the basis for updating the rest of the interpretations
criteria to meet user needs.

At this time soil survey interpretations do not address interactive effects of soil
properties so the resulting ratings reflect the single soil property that dominates soil
behavior for a selected land-use. The first soil property that is most suitable (or limiting)
has the greatest influence on soil behavior and subsequent properties cannot mitigate the
effect of the first.

Recommendations
1: Expand interpretation criteria to address interactive effects of soil properties,
2: Clarify the hierarchy of soil properties and the weight of each in the rating.

There is a need for some nationwide rating systems for resource inventory that
use standardized criteria and standardized interpretations for a specific set of soil
behaviors. This national need remains central to NRCS programs and is not in conflict
with the current question of national or locally tailored criteria, interpretations, and land-
uses.

Recommendations

3: Develop a naming system to identify nationwide rating systems for resource inventory
(with standardized criteria and standardized interpretations) as independent from local
and regional criteria and interpretations for individual land-use decisions.

Testing and Evaluating Soil Interpretation Criteria

In the future there could be a wide variety of thresholds and weightings for each
soil property together with many choices of which properties to group together for any
number of land-use ratings. Future expansion of the criteria depends on a creative and
visionary research program to provide local and regional models of systematic changes in
soil behavior.
Recommendations

4: Establish and support a creative and visionary scientific research program to provide
local and regional models of systematic changes in soil behavior.
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Summary of Process for Reviewing Criteria

We developed seven points to review for each interpretation:

Q

Q

List influential soil properties and the ranges used in evaluations currently in NASIS.
Assume that the science behind the choice of properties and ranges is still valid.

Determine which soil properties are no longer needed in the interpretation and which
need to be added (see local interpretations for variations in the properties)

Compare national "template” for interpretation to examples of locally tailored
interpretations (i.e. seepage based on permeability at a certain depth for drainlines).
Flag the documentation where local specifications or regulations differ most often.

Search for "new" criteria. Newer or better criteria may already be identified for
specific uses.

Is the goal for states to borrow and adapt from each other's locally tailored
interpretations rather than from a national template? Are national templates still
needed for new interpretations to provide a starting set of soil properties and ranges
for states to tailor? Do we need a standard naming system so that states can find each
other's tailored interpretations on the same subject?

Assess the problems or questionable areas of the whole interpretation criteria process
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APPLICATIONS OF SOIL SURVEY DATA

Geochemical Analysis in the USDA-NRCS Soil Survey Laboratory--
M.A. Wilson, R. Burt, and M.D. Mays, USDA-NRCS, Lincoln, NE

The current analytical program for major and trace elemental analysis at the
USDA-NRCS Soil Survey Laboratory (SSL) originated in 1993 with a request for trace
elemental data for soils from a survey area in the western U.S. Since that time, the
demand for these data has continued and the laboratory has developed the analytical
methodology for these elements.

There is considerable application for these data to the National Cooperative Soil
Survey and the soil’s community in general. The need for general assessment of the
concentration of particular elements is part of the established concept of soil quality.
Understanding the background or current concentration of trace elements provides
information for evaluation of soils related to the suitability for crop, forage, or livestock
production. These data are necessary for determining levels of waste (manure, sludge,
and effluent) that may be safely applied to soils. On-going monitoring allows for the
evaluation of degree or risk of contaminants moving off-site. Relative to production soil
survey (soil characterization and mapping), trace and major elemental data can also be
used to help design or define ranges of soils or mapping units. Pedon or landscape
genetic processes can be evaluated, such as the direction or extent of weathering or
source of parent materials.

Elements in soils can be divided into three sources; lithogenic (from parent
materials), pedogenic (redistribution by soil forming processes), or anthropogenic (inputs
resulting from mining, agriculture, urbanization, or industrial activities). The first two
sources exhibit systematic variability, while the later source typically exhibits random
variability across the landscape. Systematic variability is common for many laboratory-
measured soil properties that have geologic or pedogenic distribution. The systematic
variability of trace elements from natural sources indicates that the soil survey mapping
unit delineation, based on the landscape model, can be used to extend the information
derived from trace element point data (i.e., analysis of a pedon). Soil survey has
identified the most extensive or important soils (and pedons selected from mapping units
of those soils) as “benchmark.”

Many of the pedons selected for trace element analysis by the SSL have been
from soils sampled and correlated as benchmark pedons. Additional information and
data must be included with all pedons (benchmark or not) that are analyzed in the
laboratory. The minimal data set needed to adequately use and extend the elemental data
to represent geographic coverage includes “sampled as” and/or correlated soil name, geo-
reference location, morphological description, plus other laboratory characterization data
(e.g., pH, total C, particle size, cation exchange capacity, and selective dissolution). Our
approach at the SSL is to analyze multiple samples for each pedon to appropriately
determine elemental distribution in the soil; at a minimum, the surface, B, and C master
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horizons. Satellite samples collected around the master pedon are often useful to
determine the short range variability of an element, especially those elements derived
from anthropogenic sources.

The SSL digests soil samples (ground < 200 mesh) with the use of a microwave
oven by two different procedures. One procedure uses a mixture of hydrofluoric, nitric,
and hydrochloric acids. This digestion is analyzed for major elements (Si, Al, Fe, Mn,
Ca, Mg, Na, P, K, Zr, and Ti). A second digestion involves only nitric and hydrochloric
acids, reporting trace elements (Cu, Zn, Cd, Pb, Ni, Mn, Cr, Co, Hg, P, Ba, Be, Sr, Sb,
Ag, As, and Se) from the analysis. Thus far, the laboratory has analyzed over 486 pedons
(1903 samples) from benchmark, anthropogenically-contaminated, and other important
soils. Many of the samples analyzed are from requests by state and MLRA offices on
specific projects. Data dissemination has been via project reports to these offices,
presentations at meetings, and scientific publications.

Future efforts will extend along several fronts.

(1) The analysis of samples from benchmark pedons currently in the laboratory
repository will continue. There are 1,265 pedons in this “benchmark” pool of
sampled, previously characterized soils from across the U.S. There are additionally
860 pedons that have been sampled as benchmark soils, characterized in the
laboratory, but never correlated. Pending final correlation, these pedons could also be
added to the benchmark pool.

(2) We will cooperate with scientists from individual states or MLRA offices to select
additional pedons for elemental analysis within their regions. These pedons could be
previously-sampled soils with stored samples, pedons selected for sampling for
strictly to determine distribution of trace element or pedons that are part of an on-
going or update soil survey.

(3) We (Burt and Wilson) are interested in developing field studies of limited
geographic extent (e.g., watershed basis) to examine the distribution of trace
elements. These studies could be related to natural or anthropogenic distribution of
elements. We are willing to come to the study area for initial field work and study
design, in addition to sample collection. Any interested states or MLRA offices
should submit their requests through the normal channels for NSSC assistance.

(4) A cooperative program with scientists from U.S. Geological Survey is being
developed. USGS has historically analyzed trace elements in rock, stream sediments,
and, to a lesser degree, soils. There is a new program called “Geochemical
Landscapes” within the USGS Mineral Resources Division developed to better
understand the geochemistry of soils across the U.S. Initial funding for this project is
for initiating and/or completing USGS research projects. Future efforts will be to
develop a comprehensive understanding of trace element distribution across the U.S.
We believe that a cooperative effort with USGS will benefit both agencies. We have
yet to define the roles each agency plays in this process. This will occur over the next
few months and may result in a formal agreement. Any activities in which NRCS
participates need to be coordinated and also provide benefits for the knowledge of
soils in a region as well as for the soil survey program in general. Limited numbers
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of samples will likely be collected and analyzed from across the U.S. We must
ensure that data produced will represent map able soil areas and this knowledge is
usable for future mapping, pedogenetic understanding, and land-use interpretations.
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Lead (Pb) Impacts within Urban Soil Interpretations--Joyce M. Scheyer,
NSSC, Lincoln, NE

Page 1. Preliminary results from soil characterization for urban gardens
Page 2. Draft Soil Interpretation for Metal Sequestering

1. Soil Pb Content Associated with Measured Soil Properties
Joyce Scheyer!, David Wilkinson?, Samantha Langley-Turnbaugh®

1S0il Scientist, USDA-NRCS National Soil Survey Center, Federal Bldg, Rm 152.
Lincoln, Nebraska 68508-3866  (402) 437-5698 FAX: (402) 437-5336 Email:
joyce.scheyer@nssc.nrcs.usda.gov

?Soil Resource Specialist NRCS - USDA. 254 Goddard Rd. P.O. Box 1938. Lewiston,
Maine 04241
(207) 753-9400 FAX (207) 783-4101 Email: david.wilkinson@me.usda.gov

*Environmental Science and Policy Program. 37 College Ave., University of Southern
Maine. Gorham, ME 04038 (207) 780-5361 Email: langley@usm.maine.edu

ABSTRACT

Our soil characterization study is part of an effort of the Maine Urban Soils Working
Group that is a partnership between NRCS, University of Southern Maine, City of
Portland, and several other community and neighborhood action groups. The goal of this
and future sampling is to gather information concerning urban soils in Portland's Bayside
neighborhood and develop interpretations that will be useful in the planning of Bayside's
future redevelopment. This area of Portland has a very culturally diverse population of
Sudanese, Ethiopians, Cambodian, Vietnamese and others - many of who are recent
refugees. The people of this area are using the urban soils for small agricultural systems
and they are very involved in helping design the future development of this area
including green spaces, recreational areas, and living spaces. The group believes that by
gathering information on representative areas in this urban area we will be able to provide
valuable assistance and interpretations for future land use. We are committed to continue
with our efforts to assist this culturally diverse neighborhood in tying their vision of their
future home to the opportunities and limitations of the soil on which they live, work and
play.

Soil characterization and trace metals analysis was completed on samples from 60
layers in 8 pedons. Six layers exceeded EPA thresholds for total lead content in soils of
residential areas - 1 was a surface layer and 5 were from different subsurface depths at 4
different sites. The spatial distribution of total lead content and the presence of elevated
lead levels in subsurface horizons both indicate the need to incorporate soil survey
techniques into site-specific environmental risk assessment.
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2. Soil Interpretation for Metal Sequestering
Discipline: Urban Soils and Public Health
Draft 5/2001

Metal Sequestering Capacity is high (toxicity for human health is low) when:
Active microbes and enzymes are present
AND organic carbon is active and present
AND aerated
AND acidity is in optimal range
AND toxins are inactive or absent
AND competitive plant uptake is absent

Rules Evaluations
1. microbes are active temperature
moisture
energy supply
2. organic carbon is active OC present

humic/fulvic active sites open

3. soil is aerated porosity

4. soil is acid pH is low
CaCOs3 absent

5.toxins absent metal amounts are low

metals present but not available
6. plant competition absent competitive plants absent

non-competitive plants present
competitive plants have needs met

Comments and suggestions are welcome to
Joyce M. Scheyer Joyce.scheyer@nssc.nrcs.usda.gov
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Beyond Thematic Maps - Spatial Interpretations--Steve Peaslee, GIS
Specialist, NSSC, Lincoln, NE

Introduction

Too often we think of GIS as just a cartographic tool used to create pretty,
thematic maps for hanging on the wall. How can we modify this kind of thinking?
An exercise was developed to show how GIS could be use to generate the exact
information required to fill out the form for Farmland Conversion Impact Rating
(AD-1006). The AD-1006 is used by NRCS in the implementation of the
Farmland Protection Policy Act.

Background Information

The Farmland Protection Policy Act (FPPA) came out of the National Agricultural
Land Study of 1980-81, which found that every year, a tremendous amount of
farmland was being converted to other uses. To ensure that the Federal
government was not responsible for unnecessarily converting valuable farmland,
the FPPA set up guidelines for the NRCS and other Federal Agencies. These
guidelines help produce an unbiased, scientific evaluation that can identify the
potential site that would be best retained in agricultural production. This two-part
evaluation is called the Land Evaluation and Site Assessment System.
Information for the Land Evaluation portion of the rating has to be developed by
the NRCS. The Federal Agency involved in the potential conversion is
responsible for the Site Assessment.

In the past, the AD-1006 was filled out using information obtained by time-
honored and time-consuming tools such as dot counters or planimeters.
Currently, NRCS software called CALES (Computer Assisted Land Evaluation
System) is available on-line and can be used to estimate the relative value of
each map unit in the soil survey. The AD-1006 is also available on the Internet. In
the future, where SSURGO data is available, GIS can be used to develop the
remainder of the required information. This will serve to bridge the gap between
CALES and the AD-1006.

Fictional Scenario

The Nebraska Department of Transportation is planning to build a rest area,
southeast of Lincoln along Highway 2. Four potential sites have been identified in
Lancaster County, and the Federal Highway Administration (FHWA) is providing
cost-share funds. The FHWA requested an AD-1006 from the NRCS and the
Nebraska FPPA coordinator for NRCS was assigned the task of providing
technical assistance to them.

The FPPA coordinator had recently received Toolkit and GIS training and thought
this might be a good time to test new methods of performing the evaluation.
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Normally, NRCS is directly responsible only for the Land Evaluation, but as a
test, agreed to assist with the rest of the process. The process was broken down
into two steps, the Site Assessment and the Land Evaluation.

Process - Land Evaluation

The CALES program was run for Lancaster County. CALES automatically
imported the necessary NASIS data including land capability class and subclass,
farm class and acres. Other input data such as major crop, conservation
measures and practice costs, were obtained from the FOTG. In an interactive
mode, each map unit was assigned to one of eleven different groups. For the
final step in CALES, each group was assigned a Relative Value. The results from
this on-line worksheet were saved and printed.

The information was then converted for use in the GIS. A new table called

RV _table was created using Arcinfo, containing a unique list of all map units in
Lancaster County. A new column was added to the table, and manually
populated with the Relative Value for each mapunit from the CALES worksheet.

The R_value table was then joined to the SSURGO polygon coverage for
Lancaster County, using MUSYM as the relate column. Next, the Relative Value
for Part V in the AD-1006 was calculated for each site in the county. This
involved clipping each of the sites from the SSURGO coverage into four separate
polygon coverages. The Relative Value of the site was calculated as: the sum of
the products of each polygon's Relative Value and the polygon's Area, divided by
the Total Area of the site.

Process - Site Assessment

The site assessment portion of the procedure was much more involved than the
land evaluation. Several days were spent obtaining and preparing the following
spatial data: streets, water lines, sewer lines, land use, cadastral, Common Land
Unit, Public Land Survey, current FSA digital photography, grain elevators,
implement dealerships, and farm supply stores.

Three different departments of county and city government had to be contacted
to obtain the required data layers. Because of the terrorist attacks of September
11, access to some information such as water lines, has become even more
restricted. Layers for grain elevators, implement dealerships and farm supply
stores did not exist and had to be digitized. All of the data had to be re-projected
from a custom projection used by the county, to the UTM projection used by
NRCS. Some data also had to be converted from CAD to GIS format. A few of
the layers, such as cadastral, existing in separate files, tiled by section number.
For analysis, these files had to be edge-matched and merged from thirty-eight
files into a single file. The project required nearly 400 MB of disk space.
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Using the criteria outlined in the instructions for the AD-1006, an Arcinfo® macro
was written to perform all of the spatial operations and calculations. The macro
was run, and the average processing time for each site was less than six
minutes. The macro's final output was in the form of text files, containing each of
the elements to be entered on the AD-1006. The text files could be imported into
a spreadsheet or used as is.

Summary

GIS works well when generating this type of information because it takes most of
the bias out of the process. It forces the development of clearly defined criteria
that can be entered into a formula for the GIS to use. Developing new GIS
applications for the FPPA may be practical for those areas where data already
exists, or there is enough demand to justify the expense of data preparation and
development.
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Example of output from GIS program, report for Site A. This comma-delimited
text file can be imported into a spreadsheet or transferred to Form AD-1006.

LESA SCORES FOR, SITE_A, Monday October 07 2002 8:47 AM
SECTION,DESCRIPTION,POINTS

Part 11-3, Does site_a contain prime or important farmland?,
YES

Part 11-4, Acres Irrigated, 0.0 acres

Part 11-5, Average Farm Size, 289.0 acres

Part 11-6, Major Crop(s), Corn

Part 11-7, Farmable Land In County, 469714.2 acres or 86.7
percent

Part 11-8, Amount of Farmland as defined in FPPA, 237778.6
acres or 44 percent

Part 11-9, Name of Land Evaluations System Used, LESA GIS
Part 11-10, Name of Local Site Assessment System, GIS_SA
Part 111-A, Total Acres to be Converted Directly, 71.3 acres
Part 111-B, Total Acres to be Converted Indirectly, O acres
Part IV-A, Total Acres Prime and Unique Farmland, 46.4 acres
Part IV-B, Total Acres Statewide and Local Important Farmland,
0.0 acres

Part IV-C, Percentage of Farmland in County to Be Converted,
0.030%

Part 1IV-D, Percentage of Farmland with Same or Higher Value,
75.3%

Part V, Relative Value of Farmland to be Converted, 49

Part VI-1, Area iIn Non-urban Use, 6

Part VI1-2, Perimeter in Non-urban Use, 1

Part VI1-3, Percent of Site Being Farmed, 20

Part VI-4, Protection Provided by State and Local Government, O
Part VI-5, Distance from Urban Built-up Area, O

Part VI-6, Proximity to Urban Support Services, 0O

Part VI-7, Size of Present Farm Unit compared to Average, O
Part VI-8, Creation of Nonfarmable Farmland, O

Part VI-9, Availability of Farm Support Services, 5

Part VII-A, Relative Value of Farmland, 49

Part VII-B, Total Site Assessment, 32

Part VI1I-C, Total Points, 81
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Contact Information

Cheryl Simmons, NRCS Office of Farmland Protection and Community
Planning

202-720-8890 or cheryl.simmons@usda.gov

Ray Sinclair, NRCS National Soil Survey Center

402-437-5699 or ray.sinclair@nssc.nrcs.usda.gov

Steve Peaslee, NRCS National Soil Survey Center

402-437-4084 or steve.peaslee@nssc.nrcs.usda.gov

Links

LESA-CALES
http://nasis.sc.egov.usda.gov/cales

Penn State
http://www.qis.psu.edu/outreach/lesa

Ohio
http://www.co.geauga.oh.us/departments/planning/farmland/plan/farmland.htm

Wisconsin
http://www.co.dane.wi.us/landconservation/lesabnd.htm
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Revised Universal Soil Loss Equation RUSLE2 Demonstration - Mini
Session --- David T. Lightle Conservation Agronomist and National
Database Manager for Erosion Prediction Tools, National Soil Survey
Center, Lincoln, NE

This presentation includes a demonstration of the new Revised Universal Soil Loss
Equation (RUSLE2) model that is being implemented in all NRCS field offices during
the first part of FY 2003. RUSLEZ2, which is a Windows based computer model replaces
the Universal Soil Loss Equation (USLE) and RUSLE1 materials contained in the NRCS
Field Office Technical Guide used for conservation planning activities on lands with
sheet and rill erosion problems.

The demonstration includes a discussion of the various screens to which a user may enter
or select data to make soil loss runs. The first is the profile screen that is used to pick
inputs from dropdown menus for climate location, soil component, slope length and
grade, management system used and support practices. Details of the database structure
and content of each of these major inputs is briefly discussed and displayed.

The next level is the field worksheet screen that provides a method for developing and
displaying various runs for the same profile or slope length "L" for a given field or
conservation treatment unit. All of the selected inputs for a run are displayed in
spreadsheet format on separate lines for each run or alternative combination of
management, support practice and input variables.

The next level is the plan screen to which selected runs or lines from one or more field
worksheets can be "posted”. This screen is the place to summarize all the alternatives for
all fields or treatment units on a farm. It can be used to create a planning alternatives
sheet for use during conservation planning or as a documentation sheet for saving in the
producer's folder in Customer Service ToolKit.

Next, the database development process for RUSLEZ2 is discussed detailing the
development and flow of data, and the responsibilities for various parts

of the database. Included are the climate data, soils data, management

templates, support practices and the underlying plant data included in the vegetations
database and the data underlying the field and tillage operations database.

The presentation concludes with a demonstration of the process of importing soils data
into RUSLE2 from the NASIS SSURGO download files. Included will be a discussion
of some of the soils database issues encountered along the way, which specific soil
properties are required for RUSLE2 and how the

model displays and uses the data.
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Importing Soils Data From an External NASIS Download File

Preparing the soils data

Before RUSLE2 can import soils data from NASIS downloads, the data required by
RUSLE2 must first be populated in NASIS and a download performed and formatted in a
MS ACCESS (SSURGO) template by the soil scientists. The files containing the soils
data for each county provided by the soil scientist can be opened in MS ACCESS to
verify that the data is there.

In order to deliver the RUSLE2 soils data on a county by county basis, all data for all
map units and components for each county or soil survey area must be contained in a
separate SSURGO download file and then separate RUSLE2 imports and exports
performed. When the NASIS downloads are created and formatted in the SSURGO
template by the soil scientists, the resulting *.mdb file should be named for the county or
soil survey area. This same name should be used through out the RUSLE2 import and
export process. The RUSLEZ2 import selects all components of map units composing
15% or more of the map unit. Minor components are not loaded and are ignored. Soils
with missing data will have records created but they will not run in a soil loss run in
profile or worksheet views.

The SSURGO download files should be loaded on the computer and if copied from a CD
the read only permissions should be removed.

IMPORTING from the NASIS SSURGO download file.

The RUSLEZ2 soils data creation is a two step process involving importing from an
external SSURGO download file and then exporting in the RUSLEZ2 file format in order
to move the soils data to the National RUSLE2 WERB site and out to Field Office and
private consultants computers

Since the SSURGO file is an external file in a different database format than the

RUSLE?2 database, one goes to “FILE / IMPORT / NASIS Soils database.....to start the
import.
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Select the . mdb file you would like to uze. i |
Loak in: II:I Uzda j i Ef-
databaze archive 1 Rusle? 05-20b-02 (8 Rusle2-07-11
515 SSURGO downloads SRR Nl A= Xiw C1RUSLE2082
NASIS_template CIRUSLE2_06-21b-02 C1RUSLEZ120
RUSLEZ 01-28-02 CIRUSLE2 08 23 02 (1 Soil Data ie
RUSLEZ E-12-02 CRusle2_11-08-01 [ Toalkit Camr
Rusle? 03-28-02 CJRUSLEZ_3-05-02
L4 | i
File name: I Open I
Filez af tupe: IDatabases j Cancel |
A

The first screen asks what *.mdb file you wish to use. You must then use the yellow
folder with the up arrow to navigate to the directory on the hard drive where the NASIS
download files are located. This may require several mouse clicks to open the correct
folder to get to the file containing the information, for example:*Adams_MS.mdb”.

Select the file with one left click and hit “open” in the lower right corner of the screen. A
small screen will display the number of records. Hit ok.

Select the *.mdb file you would like to uze.

Loak, in: I £ Adams

. M5 mdb
Type: Microzoft Access Application
Size: 8.83 MB
Filz name: |.f1'-.dams_h-15.mdl:u Open I

Files of type: IDataI:uases

j Cancel |

4
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Next you must give a name to the table being created in the RUSLE2 database which will

contain the data to be imported. Type the name of the county or soil survey area and hit
OK.

Enter name

I ame the county ar soil survey area;

I.ﬁ.dams, b5|

] I Cancel | Help |

The import will begin and take a few seconds while the names of components are rapidly
displayed at the bottom of the screen. A report will be displayed indicating any
components that were skipped due to missing data.

R2IMPORTHASIS %]

& Componentz: 54

WATER had no valid top harizon.

Imported 53 horizonz from 54 major components.

After noting any problems, hit OK. The import is now complete and you can check the
data in RUSLE and try using it in a profile or worksheet scenario run.
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Exporting Soils data from the RUSLE database to a file

Since the RUSLEZ2 soils import process does not create a separate file for each survey or
county, the data is actually contained in tables within the RUSLE2 moses.gdb database
file. In order to move this data in useful “chunks’ from one computer to another and to
the Official RUSLE2 WEB site, we must create an “export file for each soil survey area
or county. | strongly encourage you to do the ex